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Supplementary phonon dispersion curve plots for the machine-learned potentials discussed in the
main paper.
I. SUPPLEMENTARY NOTES
This section presents phonon dispersion curves for 65
enumerated FCC superstructures with cell sizes from 2
through 6. Special paths in k-space were calculated us-
ing the seekpath [1, 2] package. Integrated RMS error
is displayed in parentheses next to each potential in the
legend. It is calculated using all eigenvalues at each k-
point on a 13 × 13 × 13 grid in the Brillouin zone. Con-
figurations that the potentials used during fitting have
“Training” in the title. Those configurations for which
phonons are predicted have “Prediction” in the title. Of
the 65 configurations, 29 were used for fitting and 36 for
validation.
[1] Yoyo Hinuma, Giovanni Pizzi, Yu Kumagai, Fumiyasu
Oba, and Isao Tanaka. Band structure diagram paths
based on crystallography. Computational Materials Sci-
ence, 128:140 – 184, 2017.
[2] Atsushi Togo and Isao Tanaka. ${Spglib}$: a software




















Config #0 Ag3Pd2 (Training)
DFT
GAP (RMSE 0.091 THz)
MTP (RMSE 0.101 THz)
(a)















Config #1 Ag3Pd2 (Training)
DFT
GAP (RMSE 0.136 THz)
MTP (RMSE 0.097 THz)
(b)
















Config #2 Ag3Pd3 (Training)
DFT
GAP (RMSE 0.126 THz)
MTP (RMSE 0.106 THz)
(c)
















Config #3 Ag3Pd3 (Training)
DFT
GAP (RMSE 0.088 THz)
MTP (RMSE 0.095 THz)
(d)
















Config #4 Ag4Pd2 (Training)
DFT
GAP (RMSE 0.174 THz)
MTP (RMSE 0.103 THz)
(e)
















Config #5 Ag1Pd5 (Training)
DFT
GAP (RMSE 0.108 THz)
MTP (RMSE 0.137 THz)
(f)
FIG. 1: Phonon predictions for selected configurations.
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Config #6 Ag1Pd1 (Training)
DFT
GAP (RMSE 0.280 THz)
MTP (RMSE 0.111 THz)
(a)
















Config #7 Ag1Pd5 (Training)
DFT
GAP (RMSE 0.071 THz)
MTP (RMSE 0.106 THz)
(b)
















Config #9 Ag2Pd2 (Training)
DFT
GAP (RMSE 0.223 THz)
MTP (RMSE 0.113 THz)
(c)
















Config #11 Ag1Pd3 (Training)
DFT
GAP (RMSE 0.093 THz)
MTP (RMSE 0.143 THz)
(d)
















Config #12 Ag1Pd3 (Training)
DFT
GAP (RMSE 0.108 THz)
MTP (RMSE 0.134 THz)
(e)
















Config #13 Ag1Pd5 (Training)
DFT
GAP (RMSE 0.084 THz)
MTP (RMSE 0.125 THz)
(f)
FIG. 2: Phonon predictions for selected configurations.
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Config #15 Ag3Pd1 (Training)
DFT
GAP (RMSE 0.174 THz)
MTP (RMSE 0.138 THz)
(a)
















Config #16 Ag2Pd3 (Training)
DFT
GAP (RMSE 0.149 THz)
MTP (RMSE 0.101 THz)
(b)















Config #19 Ag5Pd1 (Training)
DFT
GAP (RMSE 0.216 THz)
MTP (RMSE 0.167 THz)
(c)
















Config #26 Ag3Pd2 (Training)
DFT
GAP (RMSE 0.129 THz)
MTP (RMSE 0.104 THz)
(d)
















Config #28 Ag3Pd3 (Training)
DFT
GAP (RMSE 0.135 THz)
MTP (RMSE 0.097 THz)
(e)
















Config #30 Ag3Pd3 (Training)
DFT
GAP (RMSE 0.085 THz)
MTP (RMSE 0.097 THz)
(f)
FIG. 3: Phonon predictions for selected configurations.
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Config #33 Ag2Pd4 (Training)
DFT
GAP (RMSE 0.068 THz)
MTP (RMSE 0.099 THz)
(a)


















Config #38 Ag2Pd4 (Training)
DFT
GAP (RMSE 0.155 THz)
MTP (RMSE 0.212 THz)
(b)
















Config #39 Ag1Pd5 (Training)
DFT
GAP (RMSE 0.068 THz)
MTP (RMSE 0.118 THz)
(c)














Config #41 Ag1Pd5 (Training)
DFT
GAP (RMSE 0.109 THz)
MTP (RMSE 0.239 THz)
(d)
















Config #46 Ag1Pd5 (Training)
DFT
GAP (RMSE 0.082 THz)
MTP (RMSE 0.113 THz)
(e)















Config #51 Ag5Pd1 (Training)
DFT
GAP (RMSE 0.143 THz)
MTP (RMSE 0.124 THz)
(f)
FIG. 4: Phonon predictions for selected configurations.
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Config #57 Ag4Pd2 (Training)
DFT
GAP (RMSE 0.257 THz)
MTP (RMSE 0.160 THz)
(a)
















Config #58 Ag4Pd2 (Training)
DFT
GAP (RMSE 0.174 THz)
MTP (RMSE 0.103 THz)
(b)















Config #62 Ag4Pd2 (Training)
DFT
GAP (RMSE 0.129 THz)
MTP (RMSE 0.097 THz)
(c)
















Config #63 Ag4Pd2 (Training)
DFT
GAP (RMSE 0.101 THz)
MTP (RMSE 0.112 THz)
(d)















Config #64 Ag4Pd2 (Training)
DFT
GAP (RMSE 0.105 THz)
MTP (RMSE 0.102 THz)
(e) (f)
FIG. 5: Phonon predictions for selected configurations.
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Config #8 Ag2Pd2 (Prediction)
DFT
GAP (RMSE 0.092 THz)
MTP (RMSE 0.098 THz)
(a)
















Config #10 Ag2Pd2 (Prediction)
DFT
GAP (RMSE 0.086 THz)
MTP (RMSE 0.102 THz)
(b)















Config #14 Ag3Pd1 (Prediction)
DFT
GAP (RMSE 0.147 THz)
MTP (RMSE 0.116 THz)
(c)
















Config #17 Ag2Pd3 (Prediction)
DFT
GAP (RMSE 0.106 THz)
MTP (RMSE 0.106 THz)
(d)
















Config #18 Ag2Pd3 (Prediction)
DFT
GAP (RMSE 0.098 THz)
MTP (RMSE 0.121 THz)
(e)















Config #20 Ag5Pd1 (Prediction)
DFT
GAP (RMSE 0.137 THz)
MTP (RMSE 0.117 THz)
(f)
FIG. 6: Phonon predictions for selected configurations.
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Config #21 Ag5Pd1 (Prediction)
DFT
GAP (RMSE 0.111 THz)
MTP (RMSE 0.120 THz)
(a)















Config #22 Ag4Pd1 (Prediction)
DFT
GAP (RMSE 0.116 THz)
MTP (RMSE 0.126 THz)
(b)















Config #23 Ag5Pd1 (Prediction)
DFT
GAP (RMSE 0.134 THz)
MTP (RMSE 0.113 THz)
(c)
















Config #24 Ag3Pd2 (Prediction)
DFT
GAP (RMSE 0.184 THz)
MTP (RMSE 0.104 THz)
(d)
















Config #25 Ag3Pd2 (Prediction)
DFT
GAP (RMSE 0.216 THz)
MTP (RMSE 0.125 THz)
(e)
















Config #27 Ag3Pd3 (Prediction)
DFT
GAP (RMSE 0.237 THz)
MTP (RMSE 0.128 THz)
(f)
FIG. 7: Phonon predictions for selected configurations.
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Config #29 Ag3Pd3 (Prediction)
DFT
GAP (RMSE 0.079 THz)
MTP (RMSE 0.098 THz)
(a)
















Config #31 Ag2Pd4 (Prediction)
DFT
GAP (RMSE 0.086 THz)
MTP (RMSE 0.087 THz)
(b)















Config #32 Ag4Pd2 (Prediction)
DFT
GAP (RMSE 0.135 THz)
MTP (RMSE 0.103 THz)
(c)
















Config #34 Ag2Pd4 (Prediction)
DFT
GAP (RMSE 0.147 THz)
MTP (RMSE 0.124 THz)
(d)
















Config #35 Ag2Pd4 (Prediction)
DFT
GAP (RMSE 0.074 THz)
MTP (RMSE 0.105 THz)
(e)
















Config #36 Ag2Pd4 (Prediction)
DFT
GAP (RMSE 0.116 THz)
MTP (RMSE 0.105 THz)
(f)
FIG. 8: Phonon predictions for selected configurations.
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Config #37 Ag2Pd4 (Prediction)
DFT
GAP (RMSE 0.139 THz)
MTP (RMSE 0.122 THz)
(a)
















Config #40 Ag1Pd5 (Prediction)
DFT
GAP (RMSE 0.077 THz)
MTP (RMSE 0.117 THz)
(b)
















Config #42 Ag1Pd5 (Prediction)
DFT
GAP (RMSE 0.096 THz)
MTP (RMSE 0.128 THz)
(c)
















Config #43 Ag1Pd5 (Prediction)
DFT
GAP (RMSE 0.108 THz)
MTP (RMSE 0.137 THz)
(d)
















Config #44 Ag1Pd5 (Prediction)
DFT
GAP (RMSE 0.071 THz)
MTP (RMSE 0.106 THz)
(e)
















Config #45 Ag1Pd5 (Prediction)
DFT
GAP (RMSE 0.084 THz)
MTP (RMSE 0.125 THz)
(f)
FIG. 9: Phonon predictions for selected configurations.
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Config #47 Ag1Pd5 (Prediction)
DFT
GAP (RMSE 0.120 THz)
MTP (RMSE 0.123 THz)
(a)















Config #48 Ag5Pd1 (Prediction)
DFT
GAP (RMSE 0.216 THz)
MTP (RMSE 0.167 THz)
(b)















Config #49 Ag5Pd1 (Prediction)
DFT
GAP (RMSE 0.137 THz)
MTP (RMSE 0.117 THz)
(c)















Config #50 Ag5Pd1 (Prediction)
DFT
GAP (RMSE 0.111 THz)
MTP (RMSE 0.120 THz)
(d)















Config #52 Ag5Pd1 (Prediction)
DFT
GAP (RMSE 0.134 THz)
MTP (RMSE 0.113 THz)
(e)















Config #53 Ag5Pd1 (Prediction)
DFT
GAP (RMSE 0.152 THz)
MTP (RMSE 0.113 THz)
(f)
FIG. 10: Phonon predictions for selected configurations.
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Config #54 Ag4Pd2 (Prediction)
DFT
GAP (RMSE 0.135 THz)
MTP (RMSE 0.103 THz)
(a)















Config #55 Ag4Pd2 (Prediction)
DFT
GAP (RMSE 0.224 THz)
MTP (RMSE 0.107 THz)
(b)















Config #56 Ag4Pd2 (Prediction)
DFT
GAP (RMSE 0.210 THz)
MTP (RMSE 0.099 THz)
(c)















Config #59 Ag4Pd2 (Prediction)
DFT
GAP (RMSE 0.152 THz)
MTP (RMSE 0.102 THz)
(d)















Config #60 Ag4Pd2 (Prediction)
DFT
GAP (RMSE 0.105 THz)
MTP (RMSE 0.098 THz)
(e)















Config #61 Ag4Pd2 (Prediction)
DFT
GAP (RMSE 0.135 THz)
MTP (RMSE 0.103 THz)
(f)
FIG. 11: Phonon predictions for selected configurations.
